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ABSTRACT 14 
Background and Purpose: Adverse mechanical tension on one’s nervous system can impair a nerves 15 
ability to mobilize in relation to its interfacing tissues and lead to sensations of pain, paresthesia and 16 
numbness. The impairment is typically treated by managing the interfacing tissues in addition to 17 
mobilizing the nerve through the use of gliders and tensioners. The purposes of this case report were to 18 
(1) provide overview of adverse mechanical tension and (2) to report a case describing specific physical 19 
therapy management approaches and outcomes during outpatient rehabilitation for a patient with adverse 20 
mechanical tension. Case Description: The patient was a female in her 50’s with work related 21 
cervicobrachial pain and paresthesia with activity of 1 week in duration. The patient was a professor with 22 
a history of repetitive upper extremity use. Her symptoms limited her ability to work. The patient received 23 
9 sessions of physical therapy over 5 weeks. The initial examination revealed impairments of pain, range 24 
of motion, and strength. The procedural interventions included therapeutic exercise and manual therapy. 25 
The outcome measures included range of motion, strength, numeric rating scale and the QuickDASH. 26 
Outcomes: The patient’s QuickDASH decreased 43.14 points and Numeric Rating Scale decreased 5 27 
increments. The patient’s improved strength, range of motion, and posture enabled a pain-free, restriction-28 
free return to work. Discussion: Physical therapists have challenges when referring to research regarding 29 
rehabilitation of individuals with adverse mechanical tension related to the variety of presentations, 30 
outcome measures and the paucity of information on, and protocol for, nerve gliders and tensioners.  31 
Patient motivation levels, adherence to therapy, age, daily activities and psychological stress may have 32 
played a role in the outcomes of a patient with adverse mechanical tension.   33 
Manuscript word count: 3531. Abstract word count: 279. 34 
BACKGROUND and PURPOSE 35 
Adverse mechanical tension on the nervous system (AMT) has been determined to result in 36 
impaired movement of central and peripheral neural tissues (neurodynamics) with respect to the 37 
anatomically adjacent tissue (mechanical interface) and/or impair movement within and between the 38 
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nerve fibers themselves. AMT was often considered the result of a history of poor posture, repetitive 39 
strain injury, high intramuscular pressure, trauma and chronic low back pain.1 Upper limb neural tension 40 
tests (ULNTTs) were commonly used to determine if tension or movement of a nerve derived from the 41 
brachial plexus (or the plexus itself) with respect to its mechanical interface, produced peripheral nerve 42 
pain and/or paresthesia.2  43 
Treatment of AMT often involved management of interfacing tissues (e.g. muscles, fascia, 44 
tunnels etc.) and education on biomechanically sound posture during static and dynamic activity. ULNTT 45 
positions were utilized in treatment of AMT as directional planes of motion for nerve gliding and 46 
tensioning techniques in efforts to reestablish the dynamic equilibrium between the relative movement of 47 
nerve tissue and its mechanical interfaces.1 To treat the suspected hypomobile, irritable median nerve (as 48 
detected by the ULNTT), the examiner would passively take the patients upper extremity (UE) into varied 49 
combinations of the testing position and perform passive oscillatory movements at the wrist, elbow, 50 
shoulder, and/or neck in a pain-free and tension-free range of motion (ROM) below the threshold of 51 
symptom production.3  52 
Studies evaluating the efficacy of neural mobilizations generally showed positive results. Neural 53 
mobilizations, in conjunction with other treatments, led to decreased pain, and paresthesia; increased grip 54 
strength, functional ability, and ROM; and a centralization of symptoms.4 Yet, the lack of quantity and 55 
methodological quality of research, combined with the heterogeneity of pathologies, interventions, and 56 
outcome measures, made conclusions on the therapeutic benefits of neural mobilizations on patients with 57 
AMT difficult to draw.4 The purpose of this case report was to provide an overview of AMT and to report 58 
a case describing specific physical therapy (PT) management approaches and outcomes during outpatient 59 
rehabilitation for a patient with AMT.  60 
 61 
CASE DESCRIPTION 62 
Patient History and Review of Systems 63 
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The patient was a Caucasian female in her 50’s referred to physical therapy (PT) by her 64 
osteopathic physician with medical diagnosis of “thoracic sprain.” A history, systems review and 65 
examination were performed upon admission. Table 1 reports the tests and measures utilized in the 66 
examination.  67 
Approximately one week prior to the initial evaluation, she claimed to be packing classroom 68 
materials into boxes and felt sore later that night. The following day, she felt “pins and needles” in her left 69 
hand. The patient was taking sodium naproxen once daily and received one session of Osteopathic 70 
Manipulative Treatment including thoracic manipulation. The patient generally had a good health status 71 
and an unremarkable medical history. The patient worked as a school teacher and her duties involved 72 
deskwork, overhead reaching, and light lifting. Outside of work, she enjoyed gardening and cycling. The 73 
patient stated she led a “hectic and busy” lifestyle between balancing work and caring for her two teenage 74 
children. 75 
The patient reported experiencing sharp pain and aching in her shoulder and noticed “tingling” 76 
sensations beginning at her neck and “shooting” down through her left arm into her first three digits. Her 77 
symptoms increased with activity and were worse at night. The symptoms decreased with rest and were 78 
reduced in the morning. The patient’s work restrictions were set by her osteopathic physician and 79 
included no lifting, pushing or pulling greater than 3 pounds with her left arm. The patient’s goal was to 80 
return to work activities pain free, without restrictions. 81 
 82 
Systems Review 83 
Impairments were found only in the musculoskeletal and neuromuscular systems. The patient had 84 
gross ROM impairments (cervical, left shoulder, and bilateral wrists), gross strength impairments (left 85 
shoulder and left wrist) and impaired posture while sitting and standing.  86 
 87 
Clinical Impression 1  88 
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Following the history and systems review, it was hypothesized the patient would present with 89 
nerve entrapment, AMT, shoulder impingement, impaired left upper extremity (LUE) strength, limited 90 
cervical and LUE ROM, and impaired posture. This was based on the patient's symptom distribution, 91 
paresthesia, limited ROM and weakness reported. Further tests and measures planned to confirm or refute 92 
the hypothesis included cervical and UE range of motion measurements, muscle performance testing of 93 
UE and scapular musculature, reflex integrity, sensation, special tests (i.e. shoulder impingement, nerve 94 
entrapment, and neural tension tests), palpation, functional outcome measures, postural assessments and 95 
pain assessments. The patient was a good candidate for a case report because the paucity of literature on 96 
the physical therapy management of an individual who presents with AMT.  97 
Examination-Tests and Measures 98 
 A standard examination was conducted in accordance with the Guide to Physical Therapy 99 
Practice (Table 1).5 Since the patient’s ROM was limited in the systems review, a goniometer was used to 100 
measure cervical, wrist and shoulder ranges. According to a study conducted by Gajdosik et al, the 101 
reliability of goniometry was based on many factors including type of motions measured, method of 102 
application, and variations of patient diagnoses and morphologies. Goniometry generally had a higher 103 
intertester reliability than intratester reliability. Goniometers also had high validity in that they accurately 104 
represented a joints position and/or ROM.6   105 
 Varied forms of strength testing were conducted to help determine if the patient’s strength 106 
was a contributing factor to her impairments and functional limitations. A hand held dynamometer was 107 
utilized to measure the patient’s hand grip strength in pounds. In a comparison of 19 studies, hand held 108 
dynamometry was found to have moderate to good reliability and validity when compared with isokinetic 109 
testing.7 Performance of 3 trials in the standardized testing position  greatly improves inter-rater reliability 110 
and test-retest reliability.8 Manual muscle testing (MMT) was performed to track changes in the strength 111 
of specific musculature. According to Cuthbert et al, MMT was clinically useful and demonstrated high 112 
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interrater reliability, moderate intrarater reliability, and poor sensitivity to variability in determining 113 
strength of muscles in the “Fair to Normal” range.9   114 
 Special tests for the shoulder were conducted to determine the degree of musculoskeletal 115 
involvement in the patient’s shoulder pain. The Neer, Hawkins-Kennedy, and empty can test were 116 
performed to rule in or out shoulder impingement. According to Michener et al, the reliability of the 117 
shoulder impingement tests were sufficient for clinical use.10 According to Hughes, impingement tests 118 
demonstrated poor validity.11 The sulcus sign test was conducted to rule out instability of the shoulder and 119 
has demonstrated fair to good reliability with an Intraclass Correlation (ICC) of 0.60.12   120 
 The neurological tests performed included upper extremity DTRs, Tinel’s test at the wrist and 121 
the ULNTTs. Tests for neurological dysfunction were highly suggestive of a nerve lesion if positive, but 122 
did not rule out the presence of a nerve lesion if negative.13 Tinel’s test at the wrist was chosen to help 123 
determine the presence of carpal tunnel syndrome. According to Marx et al, the reliability and validity of 124 
Tinel’s test was considered moderately acceptable for clinical use.14 Upper limb neural tension tests 125 
(ULNTTs) were chosen to rule in or out AMT. According to Davis et al, 86% percent of individuals 126 
tested were false positives, indicating poor validity.15 According to Schmid et al, ULNTTs had moderate 127 
to substantial reliability.16 ULNTT for the median nerve was found to be most sensitive and specific 128 
compared to the radial and ulnar nerve tests.2   129 
 The QuickDASH was administered to track the degree of impact the patient’s upper 130 
extremity pain and paresthesia was having on her daily activities. The QuickDASH is a shortened version 131 
of the DASH Outcome Measure and uses 11 instead of 30 items. Scoring was related to how much UE 132 
impairments limited one’s functional ability. A greater score indicated a greater level of disability. The 133 
outcome measure was considered reliable, valid and responsive with an ICC of 0.94 and an r value greater 134 
than 0.70 for visual analogue scales of the overall problem, overall pain, ability to function, and ability to 135 
work.17 136 
 Numeric Rating Scale (NRS) was chosen to track the patient’s pain intensity. Hawker et al 137 
conducted a systematic review on pain scales and found the NRS to be both valid and reliable to measure 138 
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pain intensity. A limitation to the measurement was that it could only measure one aspect of pain - 139 
intensity.18  140 
 141 
Clinical Impression 2 142 
The initial hypothesis was confirmed based on the patient presentation of signs and symptoms 143 
consistent with AMT, nerve entrapment, shoulder impingement, impaired strength, impaired ROM, and 144 
impaired posture.    145 
 146 
Evaluation 147 
 The patient’s daily teaching duties (e.g. sitting and performing desk work) combined with 148 
continual psychological stress may have led to and/or reinforced her biomechanically inefficient posture 149 
and muscular hypertonicity.19,20 The patients excessively forward posture likely promoted shortened/tight 150 
anterior upper thoracic and appendicular musculature (adaptive shortening) and weakened/long posterior 151 
upper thoracic and appendicular musculature (stretch weakness) which potentially altered the resting 152 
position of the scapulae and resulted in scapular dyskinesis, decreased subacromial space, impaired 153 
strength, and impaired ROM. These impairments were revealed through positive shoulder impingement 154 
tests, weak interscapular musculature, and limited cervical ROM.21,22 The integrity of the mechanical 155 
interface of the median nerve was likely compromised and resulted in AMT, impaired neurodynamics and 156 
a positive ULNTT and a Tinel’s sign at the wrist.1  Ultimately, her pain and paresthesia with activity 157 
contributed to her reduced work capacity. The patient is a good candidate for physical therapy because of 158 
her high motivation to participate, family support, and overall health status.   159 
 160 
Physical Therapy Diagnosis 161 
Given the patients musculoskeletal and neuropathic impairments, two PT diagnostic categories 162 
were selected from the Guide to Physical Therapist Practice. The primary diagnosis, “Impaired Joint 163 
Mobility, Motor Function, Muscle Performance, Range of Motion, Reflex Integrity Secondary to Spinal 164 
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Disorders” was chosen secondary to the patient’s neurogenic impairments and relevant ICD-9 code (847- 165 
sprains and strains of other and unspecified parts of back). Additionally, the patient fit the diagnostic 166 
group of having positive neural tension tests. The secondary diagnosis, “Impaired Posture,” was chosen 167 
secondary to the presentation of relevant inclusion criteria: “appendicular postural deficits” and “the 168 
cumulative effects of poor habitual posture in sitting and standing at home and at work.”5 169 
 170 
Prognosis 171 
The patient’s positive prognostic indicators included a good health status, motivation, interest in 172 
staying physically active and family support. It was predicted that the patient’s highly active and 173 
psychologically stressful lifestyle may extend the healing process.20 According to the literature, 174 
neurodynamic intervention (e.g. nerve glides and tensioners) and therapeutic exercise would improve 175 
posture, scapular kinematics, and reduce and/or eliminate pain and AMT.1,23 With physical therapy 2 to 3 176 
times per week and adherence to a home exercise program (HEP), it was predicted the patient should have 177 
expected increases in ROM and strength along with decreases in pain and paresthesia within 4 to 6 weeks; 178 
enabling her to work pain free, without restrictions. 179 
 180 
Plan of care 181 
Plans to communicate with the patient’s doctor, insurance, case manager, and employer were 182 
established to relay information on the patient’s functional status and ability to return to full duties at 183 
work. It was also planned to document all aspects of patient care, changes in functional and/or 184 
occupational status, subjective reports and objective measurements. 185 
Plans for further testing included pain monitoring (NRS) each visit; administration of the 186 
QuickDASH weekly to monitor the impact of symptoms on her daily activities; an assessment of muscle 187 
performance (MMT, gross strength and grip strength) and ROM in approximately 4 weeks from the start 188 
of care during a re-evaluation. 189 
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 Plans for procedural intervention included utilizing the approach set forth by Vladimir Janda of 190 
stretching anterior musculature and strengthening the posterior musculature of the upper axial and 191 
appendicular skeleton. Additionally, it was planned to perform manual therapy (including nerve gliding 192 
and tensioning), establish a HEP and educate the patient.21   193 
 194 
Goals for Physical Therapy  195 
Refer to Table 2. 196 
 197 
Intervention 198 
The patient was scheduled for PT for 2, 40 minute sessions weekly. The patient received 9 199 
treatment sessions, lasting approximately 5 weeks and had no missed visits. The procedural interventions 200 
focused on manual therapy techniques and therapeutic exercise (Table 2). Table 3 describes procedural 201 
interventions performed per session. The sessions generally began with manual therapy and progressed to 202 
therapeutic exercises. 203 
Suboccipital muscle inhibition SMI was performed to reduce tone of cervical musculature (e.g. 204 
trapezius, and the suboccipital triangle), improve cervical posture, increase cervical range of motion, and 205 
reduce psychological stress. The SMI technique and parameters was consistent with those set forth by 206 
Heredia-Rizo et al (Figure 1).24 Once properly positioned, a constant, non-painful pressure was applied 207 
ventrally through the distal phalanxes of digits 2-4. The technique was performed at the beginning of each 208 
treatment session for 5 minutes.  209 
Nerve gliders and tensioners were performed in attempts to reestablish the dynamic equilibrium 210 
between the relative movement of nerve tissue and its mechanical interfaces.1 Neurodynamic maneuvers 211 
for the median nerve were performed in accordance with Walsh.3 The patient was positioned passively 212 
into varied degrees of the ULNTT components just before the onset of neurologic symptoms (Figure 1).  213 
Well done. Passive rhythmic oscillations were performed at the wrist and elbow in efforts to glide the 214 
median nerve just below the threshold of symptom production for approximately 2-3 minutes each. 215 
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Degrees of the joint positions were added or subtracted in response to the patient’s threshold and the 216 
varied positions were maintained for 20-30 seconds each. There was no direct protocol for parameters 217 
(e.g. frequency, duration etc.) in the literature so they were applied in accordance with the clinical 218 
instructor with 3 years of experience. Progression was based upon a regular re-evaluation of 219 
neurodynamics and the patient’s response to treatment. Excellent, easy to follow if I wish to on a patient.   220 
Stretching was performed to improve posture, decrease muscle tone, and restore muscular length-221 
tension relationships.25 This theoretically may have improved scapular kinematics and decreased adverse 222 
mechanical tension.1,21 Active upper trapezius stretches, along with wrist flexion and extension stretches, 223 
were included in the patients HEP (Figure 2). For these active stretches, the patient was instructed to 224 
apply “low load” force in order to prevent muscle guarding as the stretch was to be held for 3 sets of 30 225 
seconds.25 226 
 Additionally, a foam roll was utilized to facilitate gravity assisted stretching of the patient’s 227 
pectoralis muscles, serratus anterior, and thoracic spine in addition to assisting with a self-nerve 228 
mobilization technique (“snow angels”). The patient was positioned on the foam roll in accordance with 229 
Figure 2. The patient was instructed to actively and continuously abduct and adduct her arms just before 230 
the onset of symptoms at a slow controlled pace (approximately 6 oscillations per minute). The AROM 231 
was intended to improve neurodynamics by gliding and tensioning the median nerve. The exercise was 232 
included in the patients HEP and to be performed twice per day at home for 10 minutes each session. To 233 
progress the exercise, the patient increased shoulder abduction as her symptoms permitted. There was no 234 
known literature to support the effectiveness of this specific intervention but, knowledge of 235 
neurodynamics and anatomy combined with the experience of the clinical instructor, justified its 236 
implementation.  237 
Progressive resistance exercises (PREs) were performed to strengthen and train the serratus 238 
anterior, lower trapezius, middle trapezius, rhomboids and rotator cuff. PREs for the shoulder have shown 239 
to improve scapular kinematics, reduce impingement, and improve stability.25 The exercises were 240 
included in the patient’s HEP and were performed in accordance with Kisner and Colby for 2 sets of 10 241 
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repetitions, twice daily (Figure 2).25 Therabands1† were used to provide resistance. The red band provided 242 
low resistance and the orange band provided intermediate resistance. The exercises were reassessed at 243 
each visit to ensure proper biomechanics and determine if a change in resistance was necessary. When the 244 
patient could perform the exercise without signs of weakness (e.g. subjective complaints) and with proper 245 
biomechanics, the patient was instructed to increase resistance (Table 3).   246 
An upper body ergometer (UBE) was prescribed to increase cardiovascular and muscular 247 
endurance, while preparing the patient physiologically for the treatment session. The UBE was introduced 248 
when the patient was able to use it without provoking symptoms. The exercise was performed in standing 249 
with no resistance with the machine positioned at chest height. The warm up exercise was performed for 250 
10 minutes as recommended by Kisner and Colby.25 251 
 252 
OUTCOMES  253 
The patient was discharged and returned to full work duty without restrictions after 9 treatment 254 
sessions. The patient made progress in PT and regularly demonstrated adherence to her HEP. 255 
Improvements in ability to work and conduct tasks at home were reported as the patient appeared satisfied 256 
with her outcomes and her experience with PT.  257 
Comparisons were made between data collected on the initial examination and discharge (Table 258 
1). The patient’s AROM increased significantly: wrist flexion increased 4◦ bilaterally while right wrist 259 
extension increased by 7◦; cervical flexion and extension increased by approximately 5◦, while left side 260 
bend increased by 15◦. The patient’s cervical AROM and resisted wrist and shoulder motions no longer 261 
provoked pain. Gross strength of the patient’s scapular stabilizers increased to the “normal” range. The 262 
patient’s functional grip strength increased 5 pounds with the left hand and 12 pounds with the right. All 263 
shoulder impingement tests and Tinel’s sign were negative while the ULNTT remained positive. 264 
Palpation revealed a decrease in UE muscle tone and tenderness to touch. The patient also demonstrated 265 
improved posture and no longer presented with excessively elevated shoulders. The patient’s overall level 266 
                                                     
1†
 1245 Home Ave., Akron, OH 44310 
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of function increased as demonstrated by decreased pain and QuickDASH scores (Figure 3). Additionally, 267 
the patient met 6 out of 7 of the goals established at initial evaluation (Table 2).   268 
 269 
DISCUSSION 270 
This case report described the PT management of a patient with AMT. The patient made good 271 
progress and experienced nearly a full recovery with 9 consecutive sessions of PT and adherence to her 272 
HEP. It was felt that nerve gliding and tensioning (in conjunction with education, stretching and 273 
strengthening) may have enhanced the patient’s ability to return to work pain free, without restrictions. 274 
Factors that may have positively influenced the patient’s outcome included the therapy provided, family 275 
support, and the patient’s motivation to return to her prior level of functioning. Factors that may have 276 
negatively influenced outcomes include the patient’s psychological stress and her advanced age as they 277 
may have hindered the healing and recovery process.20,25 278 
The patient demonstrated increased ROM, strength, and scapular kinematics potentially as a 279 
result from stretching, PREs, and SMI. According to Kisner and Colby, PREs can result in strength gains 280 
while AROM and PROM stretches can result in increased ranges of motion.25 Stretching of the patient’s 281 
anterior upper quarter and strengthening of the posterior upper quarter likely improved the patient’s 282 
posture and scapular kinematics as all special tests for impingement were negative. Upper trapezius 283 
stretches and SMI potentially increased cervical ROM and by reducing muscular excitability and 284 
decreasing tension placed on cervical nerve roots.24 The reliability of the grip strength increase is 285 
questionable considering it was performed with only one trial during the initial evaluation and discharge.8 286 
The QuickDASH was helpful in determining the patient’s progression with her ability to function 287 
at home and work. Little attention was placed on the “Sports/Performing Arts Module” because the clinic 288 
was specifically designated for care of occupationally derived impairments. The scores improved as 289 
expected but please note, there was no score calculated for the work module in session 7 because of a 290 
missing item (Figure 3).  291 
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The ULNTT and DTR results remained consistent between initial evaluation and discharge. The 292 
highly sensitive DTRs were likely a normal variant since the patient demonstrated no signs of an upper 293 
motor neuron lesion.26 The positive ULNTT for the median nerve was not a surprising finding at 294 
discharge. Complete relief from AMT may depend on the patient’s continued level of activity and 295 
repetitive use of her UEs.1 However, there were noted improvements with QuickDASH scores and NRS 296 
levels, which may imply overall decreased  pain and paresthesia and increased functional capacity as a 297 
result of reduced AMT (Figure 3). The combination of interventions including nerve gliding and 298 
tensioning, the foam roll stretch/AROM, and the treatment of the interfacing tissues may have decreased 299 
extraneural pressure and improved neurodynamics.1 Furthermore, the regular education the patient 300 
received may also be a contributing factor to the patient’s improved functional capacity. The patient was 301 
taught to take more frequent rest breaks at work (5 minute breaks per hour), to stop activity that provoked 302 
pain and/or paresthesia and to set aside relaxation time in efforts to reduce repetitive UE use and relieve 303 
psychological stress.20 304 
            In future studies, it may be viable to document changes in AMT, as manifested through the onset 305 
of neurological symptoms in relation to ROM. For example, one could regularly perform the ULNTT and 306 
measure the ROM of each component motion at the point of initial onset of symptoms to track the 307 
progression of AMT. Furthermore, since many studies examining nerve mobilizations were performed on 308 
a diversity of individuals varying in pathologies and PT prescriptions, it may be difficult to determine the 309 
direct effectiveness of nerve mobilization.4 Hence, it would be worthwhile to publish more case reports 310 
on patients with AMT with a similar purpose to help improve clinical decision making regarding 311 
examination, evaluation and intervention.  312 
313 
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Table 1. Initial and Final Measurements of Range of Motion, Muscle Performance, Sensory 381 
Integrity, Reflex Integrity, Special Tests, Palpation, Functional Outcome Measures, Postural 382 
Assessments and Pain Scales 383 
Tests & Measures Initial Evaluation Discharge 
Range of Motion  Left Right Left Right 
Cervical Flexion 40◦ (+) 46◦ 
Extension 41◦ (+) 44◦ 
Side bend  20◦ (+) 38◦ 35◦ 38◦ 
Rotation 68◦ (+) 65◦ 68◦ 65◦ 
Wrist Flexion 0-69◦ 0-68◦ 0-72◦ 0-73◦ 
Extension 0-60◦ 0-48◦ 0-62◦ 0-55◦ 
Shoulder Flexion WNLs (+) WNLs WNLs WNLs 
Extension WNLs (+) WNLs WNLs WNLs 
Internal rotation WNLs (+) WNLs WNLs WNLs 
Muscle Performance   
Gross Strength Shoulder Flexion 5/5 (+) 5/5 5/5 5/5 
Wrist Flexion 5/5 (+) 5/5 5/5 5/5 
Manual Muscle Test Rhomboids 4/5 4+/5 5/5 5/5 
Lower Trapezius 4/5 4/5 5/5 5/5 
Serratus Anterior 4+/5 4+/5 5/5 5/5 
Functional Grip Hand Held 
Dynamometry 
35 33 40 45 
Sensory Integrity   
2 Point 
Discrimination 
C3-T1 Dermatomes WNLs WNLs 
Reflex Integrity     
Deep Tendon 
Reflexes (DTRs) 
Bicep (C5) 3 2+ 3 2+ 
Brachioradialis (C6) 3 2+ 3 2+ 
Tricep (C7) 3 2+ 3 2+ 
Special Tests   
 
Neer + - - - 
Empty can + - - - 
Full can + - - - 
Tinel (wrist) + - - - 
ULNTT (median nerve) + - + - 
Palpation      
 Upper Trapezius HT, TTP HT HT HT 
Medial Scapular Border HT HT HT HT 
Functional Outcome Test   
QuickDASH 
 
 
Disability/Symptom 
Module 
54.5 11.36 
Work Module 50 25 
Sports/Performing Arts 
Module 
50 18.75 
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Postural Assessment   
 Seated Forward head, 
protracted scapulae, 
thoracic kyphosis 
Forward head, 
protracted scapulae, 
thoracic kyphosis 
Standing Forward head, 
protracted scapulae, 
thoracic kyphosis, 
bilateral shoulder 
elevation 
Forward head, 
protracted scapulae, 
thoracic kyphosis 
Pain   
NRS Current 5/10 0/10 
Worst 5/10 0/10 
Best 0/10 0/10 
(+) = increased pain; WNLs = within normal limits HT = Hypertonicity; TTP = tender to palpation;  = 384 
decrease; DASH = Disabilities of the Hand Arm and Shoulder; NRS=Numeric Rating Scale 385 
Table 2. Goals and Outcomes 386 
Short-term Goals (2-3 weeks)  
1. Decrease QuickDASH score by 50% 
in each module 
√ Goal met 
2. Demonstrate independence with HEP 
for continued carryover of functional 
gains made during skilled therapy 
√ Goal met 
Long-term Goals (4-6 weeks)  
1. Increase the patient’s strength of the 
left upper extremity to 5/5 without pain 
√ Goal met 
2. Increase AROM of neck, bilateral 
wrists, and left shoulder to within normal 
limits without pain 
√ Goal met 
3. Demonstrate postural awareness 
without verbal and/or tactile cues during 
functional activities and at rest 
√ Goal met 
4. Decrease QuickDASH score by 100% 
in each module 
Goal partially met. The score 
decreased approximately 50-80% in 
each module. 
5. Return to work without restrictions √ Goal met 
 387 
Table 3. Procedural Interventions Performed Per Session 388 
 Session 1 2 3 4 5 6 7 8 9 
In
te
rv
en
tio
n
 
Manual 
Therapy 
SMI 
NM 
SMI 
NM 
SMI 
NM 
SMI 
NM 
SMI 
NM 
SMI 
NM 
SMI 
 
--- --- 
ROM AS* 
FR* 
AS* 
FR* 
AS 
FR 
AS 
FR 
AS 
FR  
AS 
FR  
AS 
FR 
AS 
FR 
AS 
FR 
Strength 
--- --- --- 
ER* 
BSR* 
EXT* 
AD* 
ER 
BSR* 
EXT* 
AD* 
ER 
BSR* 
EXT 
AD* 
ER 
BSR* 
EXT 
AD 
ER 
BSR 
EXT 
AD 
ER 
BSR 
EXT 
AD 
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Endurance 
--- --- --- --- --- --- UBE* UBE UBE 
NM=neural mobilization, AS= active stretches including wrists and upper traps, FR=foam roller stretch 389 
with “snow angels,” ER= shoulder external rotation, BSR=bilateral scapular retraction, EXT= shoulder 390 
extension, AD= shoulder adduction, red band, orange band, * = Verbal, visual or tactile cues required 391 
Figure 1. Manual Therapy Techniques 392 
Nerve Gliding and Tensioning Suboccipital Muscle Inhibition 
 
http://painmuse.org/?p=2781 
 
http://www.drbambach.de/img/suboccipital_release_Kopfschmerz_Schulternacken_ov.jpg 
  393 
 Figure 2. Therapeutic Exercise 394 
Wrist ROM 
 
http://img.webmd.com/dtmcms/live/webmd/consumer_assets 
/site_images/media/medical/hw/h9991357_008.jpg 
Scapular Retraction Shoulder Extension
 
 395 
Figure 3. Functional Outcomes  396 
397 
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Upper Trapezius Stretch Foam Roll Stretch with 
Shoulder Abduction/adduction
 
http://www.totalfitnessexperience.com/wp-
content/uploads/2013/02/upper-trap-stretch-300x199.jpg 
http://www.acefitness.org/blog/3469/5
exercises-to-prep-for-a-dynamic
 Shoulder External 
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